One hundred and twenty Holstein heifers weighing approximately 450 lb at the beginning of the study were used to evaluate the impact of bambermycins (Gainpro®), monensin (Rumensin®), and lasalocid (Bovatec®) on performance when included in high forage diets fed ad libitum. Heifers were housed in 24 pens (5 hf/pen) containing a super hutch. Pens were blocked (3 pens/block) from heaviest to lightest and randomly assigned within blocks to bambermycins, lasalocid, or monensin treatment. Bambermycins, lasalocid, and monensin were mixed with fine ground corn and fed as topdressing to deliver 20.25, 150, and 150 mg/hd daily, respectively. Diets were formulated (NRC 2001) to support body weight gains of less than 2 lb/hd daily using a mix of chopped alfalfa hay and corn silage (lighter weight heifers) or chopped alfalfa hay, chopped prairie hay, and corn silage (heavier weight heifers) supplemented with a mineral/vitamin premix. All heifers were fed a common total mixed ration, differing only in topdressing. Diets were fed once daily for ad libitum intake. The study continued until the average bodyweight exceeded 800 lbs. (140 days on study) at which time they were inseminated and first service conception rate determined.
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Summary
One hundred and twenty Holstein heifers weighing approximately 450 lb at the beginning of the study were used to evaluate the impact of bambermycins (Gainpro®), monensin (Rumensin®), and lasalocid (Bovatec®) on performance when included in high forage diets fed ad libitum. Heifers were housed in 24 pens (5 hf/pen) containing a super hutch. Pens were blocked (3 pens/block) from heaviest to lightest and randomly assigned within blocks to bambermycins, lasalocid, or monensin treatment. Bambermycins, lasalocid, and monensin were mixed with fine ground corn and fed as topdressing to deliver 20.25, 150, and 150 mg/hd daily, respectively. Diets were formulated (NRC 2001) to support body weight gains of less than 2 lb/hd daily using a mix of chopped alfalfa hay and corn silage (lighter weight heifers) or chopped alfalfa hay, chopped prairie hay, and corn silage (heavier weight heifers) supplemented with a mineral/vitamin premix. All heifers were fed a common total mixed ration, differing only in topdressing. Diets were fed once daily for ad libitum intake. The study continued until the average bodyweight exceeded 800 lbs. (140 days on study) at which time they were inseminated and first service conception rate determined.
Heifers fed monensin consumed less dry matter (DMI) (P<0.05) than those fed bambermycins and lasalocid during the periods d 29 to 56, 57 to 84, and 113 to 140 but DMI was similar across treatments during the 140-day study. No differences were observed for ADG over the 140-d study but heifers fed bambermycins and monensin tended (P=0.06) to gain faster during days 85 to 112 than heifers fed lasalocid. Feed efficiency (gain/feed) varied, but heifers consuming diets containing bambermycins and monensin were more efficient (P<0.05) during days 85 to 112 and tended to be more efficient (P=0.051) during the 140-day study than heifers consuming lasalocid. Bodyweight, condition score, and hip height were similarly influenced by dietary treatments. First service conception rates were 60, 47 and 55% for heifers fed bambermycins, lasalocid, and monensin, respectively.
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Introduction
Replacement dairy heifers represent the future herd and ultimately the success of the producer. Lactational performance of dairy cows is a function of genetics and management. The management part of the equation begins when the heifer is born and continues until it leaves the herd. Recently, interest has been refocused on the impact of heifer rearing programs on lactational performance because producers are breeding heifers to calve at an earlier (less than 24 months) age in order to reduce rearing cost. Calving heifers at less than 24 months of age and weighing 1300 lbs. at calving may require a growth rate of greater than 1.8 lbs daily. Earlier work at Michigan State University indicated that rapid growth (greater than 1.8 lb daily) between 3 and 9 months of age has a negative effect on first lactation performance. However, this concept has been questioned because the genetic potential for growth is perceived to be different in today's heifer compared to heifers 35 years ago. Heifer growth rate is influenced by the rate of accumulation of lean body tissue (protein) and fat deposition. One of the current concepts related to heifer growth is that growth rates greater than 1.8 lb daily do not have a negative impact on mammary development if growth is primarily due to an increase in lean body tissue between 3 and 9 months of age. Thus, diets formulated to support rapid growth but limit depositions of body fat are receiving increased attention.
A second issue of interest to producers is cost of gain. Target feeding programs have been developed such that targeted growth rates are achieved with minimal feed consumption and minimal feed cost. Target feeding programs assume that the nutritional requirements of growing dairy heifers can be met with a limit fed diet if it contains the correct nutrient mix and density. Target feeding programs are generally less expensive (cost per lb of gain) than ad libitum feeding programs that contain a high percentage of forage. However, many producers that grow their own forage continue to develop replacement dairy heifers on high forage diets.
Ionophores (monensin and lasalocid) are extensively used as diet supplements for dairy heifers. Monensin, in particular, has been shown to improve rate of gain and feed efficiency in heifers offered limit-fed diets. Recently, bambermycin has been approved as a feed additive for dairy heifers. Feed additives that enhance performance, reduce cost of gain, and promote the deposition of lean body tissue are important components of dairy heifer nutritional programs. The major decision for the producer is which additive to use.
Several studies at this station have evaluated the relative impact of monensin and lasalocid on heifer performance when included in a limit-fed target-feeding program. We are unaware of studies that directly compare these ionophores with bambermycin. The purpose of this study was to evaluate the relative impact of bambermycin and ionophores on the performance of dairy heifers when included in high forage diets.
Procedures
One hundred and twenty Holstein heifers were transported from Cimarron Dairy, Cimarron, Kansas (5 hr trip) 21 days prior to initiation of the study. All heifers received a Micotil ® injection (10 mg/kg bodyweight) immediately prior to transport and on day 5 after arrival at the Kansas State University study site. The heifers also received Safe Guard® dewormer (5mg fenbendazole/kg bodyweight) 5 days after arrival. A common total mixed ration (TMR) consisting of chopped alfalfa hay, corn silage, and concentrate was fed during the 21 day site acclimation period. The heifers were weighed on two consecutive days prior to assignment to treatment and ranked from highest to lowest bodyweight. Heifers were blocked (3 heifers/block) starting with the heaviest and proceeding to the lightest, then heifers within blocks were randomly assigned to pens until 5 heifers were assigned to each of 24 pens. Pens were blocked (3 pens/block) from heaviest to lightest and randomly assigned within blocks to bambermycins, lasalocid, or monensin treatment. Bambermycins, lasalocid, and monensin were mixed with fine ground corn and fed as topdressing to deliver 20.25, 150, and 150 mg/hd daily, respectively. Diets were formulated (NRC 2001) to support bodyweight gains of less than 2 lb/hd daily using a mix of chopped alfalfa hay and corn silage (lighter weight heifers) or a mix of chopped alfalfa hay, chopped prairie hay, and corn silage (heavier weight heifers) supplemented with a mineral/vitamin premix. All heifers were fed a common TMR, differing only in treatment topdressing. Diets were fed once daily for ad libitum intake. Orts were measured daily and the amount fed adjusted to insure 10 percent refusals. Feed ingredients were sampled weekly and composited by 28-day period for compositional analysis. Heifers were weighed on two consecutive days at the beginning of the study and at the end of each 28-day period. Body condition was scored and hip height measured at the beginning of the study and at the end of each 28-day period. Pen was used as the experimental unit in data analysis. All heifers were inseminated at the end of the study using a time-breeding protocol and first service conception rate determined.
Results and Discussion
The average chemical composition of feed ingredients used in the study is shown in Table  1 . Diet composition (Table 2) is shown for weight groups ranging from 450 to 750 lbs in 50 lb increments. The response of heifers to treatments are shown in Tables 3 and 4 . Heifers fed monensin consumed less DM (P<0.05) than those fed bambermycins and lasalocid during the periods 29 to 56 days, 57 to 84 days, and 113 to 140 days but DMI was similar across treatments during the 140-day study. No differences were observed for ADG over the 140-day study but heifers fed bambermycins and monensin tended (P=0.06) to gain faster during the 85 to 112 day period than heifers fed lasalocid. Feed efficiency (gain/feed) was variable across the 28-day periods, but heifers consuming diets containing bambermycins and monensin were more efficient (P<0.05) during the 85 to ll2 day period and tended to be more efficient (P=0.051) during the 140-day study than heifers consuming the diet containing lasalocid. Bodyweight, condition score, and hip height (Table 4) were similarly influenced by dietary treatments. The first service conception rates (Table 4) were 60, 47, and 55% for heifers fed bambermycins, lasalocid, and monensin, respectively.
The results of this study are interesting because earlier studies at this station found that heifers limit fed diets containing monensin out performed heifers limit fed diets containing lasalocid. The limit fed diets contained primarily chopped alfalfa hay and corn silage with no prairie hay and were formulated to be deficient in energy and surplus in protein similar to diets in the present study. Apparently, lasalocid is better suited for use with ad libitum feeding programs than it is with limit-fed targeted-gain programs. However, the difference in feed efficiency between treatments approached significance (P=0.051) with heifers fed bambermycins and monensin being the most efficient and should be considered when selecting the appropriate supplement to include in diets for dairy replacement heifers. Means not bearing common superscripts differ (P<0.05). 
